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MECHANICS. 



Oonduoted by B. f. HOTEL, Kidder, Missouri. All contributions to this department should be lent to him. 



SOLUTIONS TO PROBLEMS. 



1. Proposed by A- H. SCRIPTURE, A. M., Prinoipal of Sohools, New Hartford, New York. 
Suppose A and B to start at the same time from the same point in a level 

plane. A walks south, going 30 inches at a step, stepping twice in a second and beat- 
ing a drum at the beginning of each step. B steps west 30 inches every time he hears 
the drum beat. How far apart will they be at the end of 15 minutes, if the tempera- 
ture of the air is +41° Fahrenheit? 

Solution by Professor 0. 6. H. ZERR.A- M-, Prinoipal of High Sohool, Staunton, Virginia- 

The man who hears the drum beat always hears it at the extremity of 
the hypotenuse of an isosceles right triangle. 

The length of the first hypotenuse is — — — = — - — feet, of the second 

1tl = — 5 — feet,of the third — - — feet, and so on. Let a be the number of. 

1 5^2 
feet sound travels per second. Then ;,- + —; — =the number of seconds from 

£ za 

first beat till he hears the second beat; 

T — I — from the first till he hears the third beat; 

— + — — - from the first till he hears the fourth beat; 
2 2a 

(1 5\^2 \ 
— — |- 5 1 from the first till he hears the (w-f-l)th beat. 

»" w(t+ TT") " 1S - HSTf • "•"-K"-")— * v.,„ci, y 

of sound at QC° and 760 mm. pressure = 1090, hence velocity at 5C and 
760 mm. pressure = 1090 ^'^-~ ~= 1099.81 feet. 

.-. «= 1099.81 feet. .-. »=1780.5. 
. *. he takes 1781 steps plus the first step=1782. 
1782 X 2b feet => 4455 feet = iTs distance from starting point. 
1800 X 2k feet = 4500 feet = A'b distance from starting point. 
d = distance apart = V (4455) 2 + (4500) * = 6332.22 feet. 
[Professor H. C. Whitaker gets 6355.06 feet.] 

2. Proposed by WILLIAM STMMONDS, A- M., Professor of Mathematios and Astronomy, Pacific 
College, Santa Rosa, California. 

The axis of a parabola coincides with a vertical line. What is the position of 
that focal chord through which a body would roll down in the least time? 
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I. Solution by ALFRED HUME, C. E., D. So., Professor of Mathematics, University of Mississippi 
University P. 0., Mississippi. 

Let AB be a focal chord of the parabola A VB, making an angle 8 with 
Vx, the vertical axis. If 2p is the latns rectum of the parabola, its polar equa- 

P 



tion is r= 



1— cos 8 ' 
Then FB 



AB=FB+FA 



l-costf' r/l_ l+cos#' 
_ 2p 2/> 




l-cos 2 # " sinM • 
If t be the time of descent and g the 
acceleration due to gravity, 

— 4-77 = U/ cos 8t", and t=\}—' . u ; — =s • 
sm*8 ■■' ' \ g sm8Vcos8 

Equating to zero the first derivative of t with regard to 8 and solving 

the resulting equation, 2 cos'tf— sin'fl^O, sin 8— 1/§, or #=tan- , V / 2, and this, 

evidently, is the value of 8 for the minimum value of t. 

H. Solution by WILLIAM STMMONDS, A. M., Professor of Mathematios and Astronomy, Paeifio Col- 
lege, Santa Rosa, California. 
Take 1st the two central curves with the transverse axes vertical. Let 
8 be the angle required. From the polar equations, 

2a(l-e*) . ., ... 
z 1 — TTn in the ellipse, 

i l-^cos'g in the h yp erbola - 



the focal chord 1= 



If t be the time required for the body to roll through I, 

4a 1—e* . ,, ... 

— . 2 — | j-a in the ellipse, 

g eos0 — e*con 3 8 r ' 

. P cosfl-.'co s^ in the h yP erbola - 
e*) sin 8—3e* cos*8 sin 



then t*=- n 

^cos 8 



r 2«(i- 

^ ' (cos 0— <s*cos 3 0)* 
2o(0*- 1) sin 8—3e*coa s 8 sin 



dt __ 

dl ~ _..„ 

<7 ' (cos 0— e*cos 8 0)* 

In order that £ should be a minimum, sin 8 — 



in the ellipse, 
in the hyperbola. 

8 cos* 8 sin #=0 in both 



curves. .*. cos*0=- 



sin«0= 



&*-! 



Making <s=»l, 



3e* ' " 3e* 

in the parabola, 0=sin- , l / f=54° 44' 8" required. 

[Note. — (1) Making e>l, any value assigned will give possible values 
for 8 in the hyperbola. If e becomes indefinitely great 8 approaches a right 
angle. (2) Making e<l for all values of e>V£~and<:l, 8 is some possible 
angle. When e=V'|, the focal chord required, coincides with the transverse 
axis. For all values when e<V\ sin 8 is imaginary, cos Stakes impossible values. 
Hence, in this case, 8 has no value and the transverse axis must be taken 
as the only focal chord satisfying the conditions required.] 



